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CHRONIC TOXICITY SUMMARY

EPICHLOROHYDRIN
(1-chloro-2,3-epoxy-propane)

CAS Registry Number: 106-89-8

I. Chronic Toxicity Summary

Inhalation reference exposure level 3 µg/m3 (0.8 ppb)
Critical effects Histological changes in nasal turbinates in rats
Hazard index target(s) Respiratory system; eyes

II. Physical and Chemical Properties (HSDB, 1997; CRC, 1994)

Description Colorless liquid
Molecular formula C3H5ClO
Molecular weight 92.52 g/mol
Density 1.181 g/cm3 @ 20° C
Boiling point 117° C
Melting point −26°C
Vapor pressure 13 torr @ 20° C
Solubility Slightly soluble in water, soluble in most organic

solvents
Conversion factor 1 ppm = 3.78 mg/m3 @ 25° C

III. Major Uses and Sources

Epichlorohydrin is a major raw material used in the manufacture of epoxy and phenoxy resins.  It
is also used as a solvent and in the synthesis of glycerol.  Other uses include that of insect
fumigation and as a chemical intermediate for the formation of glycidyl acrylate derivatives such
as those used in the formation of eyeglass lenses (HSDB, 1994). The annual statewide industrial
emissions from facilities reporting under the Air Toxics Hot Spots Act in California based on the
most recent inventory were estimated to be 4841 pounds of epichlorohydrin (CARB, 2000).

IV. Effects of Exposures to Humans

Studies of male reproductive function have shown no evidence of decreased sperm counts in
populations occupationally exposed to epichlorohydrin (Milby et al., 1981).
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V. Effects of Exposures in Animals

Rats were exposed for 136 weeks (6 hours/day, 5 days/week) to 0, 10, 30, or 100 ppm (0, 38,
113, or 380 mg/m3) epichlorohydrin (Laskin et al., 1980).  Kidney damage in the form of renal
tubular degeneration and dilatation was observed in rats exposed to 30 ppm or greater.  The
observation of severe inflammation in the nasal passages of 90% of the control animals, as well
as in the treated animals, prevented comparison of this effect between the two groups.

A subchronic exposure of rats to 9, 17, 27, 56, or 120 ppm (34, 64, 102, 212, or 454 mg/m3) for 6
hours/day, 5 days/week for 11-19 exposures showed evidence of extrarespiratory effects.  These
included liver congestion and necrosis and tubular atrophy in the kidneys at the highest
concentration (Gage, 1959).  Lethargy and weight loss were observed at 56 ppm.

A study on the effects of epichlorohydrin exposure for 10 weeks (6 hours/day, 5 days/week) on
male and female fertility in rats and rabbits showed that male rats, exposed to 50 ppm (189
mg/m3), were significantly less fertile than controls, as measured by successful matings to
unexposed females (John et al., 1979; 1983a).  No histological changes were observed in the
testes of the male rats at the end of exposure.  No significant effects on fertility occurred in the
exposed female rats.  Degenerative changes in the nasal epithelium were observed in the female
rats exposed to 25 ppm (94.5 mg/m3), and in both sexes at 50 ppm.

A teratology study was carried out in rats and rabbits exposed to 0, 2.5, or 25 ppm (0, 9.5, or 95
mg/m3) epichlorohydrin 7 hours/day during the critical days of gestation.  There were no
significant differences between controls and treated animals in the incidence of developmental
defects, in maternal toxicity, or in histopathology of the lungs, nasal turbinates, or trachea (John
et al., 1983b).

Mice and rats (10/sex/concentration/strain) were exposed to 0, 5, 25, or 50 ppm (0, 19, 95, or 190
mg/m3) epichlorohydrin for 6 hours/day, 5 days/week for 90 days (Quast et al., 1979).  Animals
were observed for clinical signs of toxicity and were measured biweekly for body weight
changes.  Body weight measurements, clinical chemistry, hematology, and urinalysis were
conducted.  Gross and histopathological examinations were performed at the end of the
experiment.  Exposures of rats to 25 and 50 ppm epichlorohydrin resulted in inflammation, focal
erosions, hyperplasia, and metaplasia in the nasal turbinates.  No adverse effects were observed
in rats exposed to 5 ppm (19 mg/m3).  Mice similarly showed focal erosion, hyperplasia and
metaplasia in the epithelium of the nasal turbinates when exposed to 25 ppm epichlorohydrin or
greater.
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VI. Derivation of Chronic Reference Exposure Level

Study Quast et al. (1979)
Study population Rats and mice (10 per sex per concentration)
Exposure method Discontinuous whole-body inhalation
Critical effects Inflammation, focal erosions, hyperplasia, and

metaplasia in the nasal turbinates
LOAEL 25 ppm (94.5 mg/m3)
NOAEL 5 ppm (19 mg/m3)
Exposure continuity 6 hours/day, 5 days/week
Exposure duration 90 days
Average experimental exposure 0.89 ppm (5 x 6/24 x 5/7)
Human equivalent concentration 0.083 ppm (gas with extrathoracic respiratory

effects, RGDR = 0.093, based on MVa = 0.14
m3/day , MVh = 20 m3/day, SAa(ET) = 15 cm2),
SAh(ET) = 200 cm2

LOAEL uncertainty factor 1
Subchronic uncertainty factor 3
Interspecies uncertainty factor 3
Intraspecies uncertainty factor 10
Cumulative uncertainty factor 100
Inhalation reference exposure level 0.0008 ppm (0.8 ppb; 0.003 mg/m3; 3 µg/m3)

The U.S. EPA (1994) based its RfC of 1 µg/m3 on the same study but used a subchronic UF of
10 for a 90 day study instead of 3 (OEHHA, 2000).

VII. Data Strengths and Limitations for Development of the REL

The strengths of the inhalation REL for epichlorohydrin include the availability of controlled
exposure inhalation studies in multiple species at multiple exposure concentrations and with
adequate histopathogical analysis and the observation of a NOAEL.  Major areas of uncertainty
are the lack of adequate human exposure data, the lack of chronic inhalation exposure studies,
the limited reproductive toxicity data, and the small groups tested in the study.
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